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 of a nucleotide region that aids in maintaining the pattern of tissue-
specific expression in nodules. Expression analysis of the promoters 
studied revealed that deletion of 5' UTR from PVSS,  PvNAS,  PvAAT and 
PvNADH-GOGAT1  promoters resulted in a drastic reduction of their 
expression in nodule as well as in root tissues. Bioinformatic analysis of 
the sequences of 5' UTRs of all these genes showed a common feature 
of the presence of aCT-rich (CTTCTCTCTTTT)  region at close proximity 
to transcription start site. 
Investigations further evidenced that among the nitrogen metabolism 
genes, expression of PvNAS2 and PvNADH-GOGAT is modulated by 
sugars.  In the case of PvNAS2, it is found that the expression of PvNAS2 
in roots and nodules is  upregulated by metabolizable sugars and that 
hexokinase has a role in the sugar-sensing mechanism that regulates the 
expression of PvNAS2. 
This work was supported by the funding from  Direcci6n Genera! de! Personal 
Academico (DGAPA-UNAM,  Grant No.  IN206208). 
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HerbaspiriUum seropedicae is a diazotrophic endophytic 
B-proteobacterium that associates with grasses of economic interest 
such as sorghum, rice and sugarcane. The NtrYX proteins are members 
of a two-component regulatory system, NtrY is a sensor protein and 
NtrX is a response regulator protein. The NtrX protein of H.  seropedicae 
contains two domains, a signal receiver domain and a DNA binding 
domain (HTH).  It was shown previously that ntrY mutant strain of H. 
seropedicae was affected in the nitrate metabolism, suggesting the 
involvement of NtrYX in the regulation of the expression of nitrate 
utilization genes  .. In  order to contribute to a better understanding 
of the role of the NtrYX system in H.  seropedJcae, the ntrX gene was 
cloned and expressed in E.  coli and the recombinant protein His-NtrX 
protein was purified by affinity chromatography. The purified protein 
was shown to interact with the promoter regions of the operons narXL, 
narKnirBDCnasA,  narK1KGHJI using electrophoretic mobility shift 
assays. Moreover,  phosphorylation of NtrX increased its affinity for those 
promoter regions. The results strongly suggest the involvement of NtrX 
protein in the regulation of the operons narXL,  narKnirBDCnasA and 
narK1KGHJf. 
Supported by Pronexl Fundao;:ao Araucaria/CNPq, Instituto do Milenio/CNPq 
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The acid tolerance response of Sinorhizobium medicae WSM419 enables 
cell adaptation to lethal acid after cell exposure to mild acidity. The 
expression of the lpiA (low pH induced gene A) gene is critical for 
this response and is add-activated at least 20-fold in the mild acidic 
conditions. The expression of this gene is specifically induced by acidity 
and not by any other stress. We have previously shown that full acid-
induction of lpiA requires functional FsrR (fused sensor-regulator) 
(Reeve et aI2006).  However, even in the absence of FsrR,  there is 
still a residual6-fold acid-induction of tpiA implicating other proteins 
in the regulation process. Other genes have been suspected to be 
involved including tcsA (two component sensor) tcrA (two component 
regulator), acvB (acid virulence protein B)  and rpoN (RNA polymerase 
N·metabolism). 
To reveal if these genes were involved in the regulatory process, 
mutations in acv8,  rpoN,  tcrA and tcsA, were created in S.  medicae 
by single crossover insertional inactivation and the acid-induction of 
[piA expression was monitored in each mutant. Partial induction of 
tpiA occurred in the acv8 (10-fold),  tcrA (5-fold) and tcsA (1-fold) 
backgrounds. Expression of the lpiA-fusion in the rpoN deletion mutant 
was totally abolished revealing that this RNA polymerase sigma-factor 
is essential for acid activation.  A putative RpoN  binding motif was 
identified upstream to the start codon of lpiA. RACE analysis revealed 
the transcription start site for {piA and acvB was located 12 bp 
downstream of the putative ·24 -12  rpoN  binding site upstream of {piA 
demonstrating that these 2 genes were co-transcribed as an operon. 
Consistent with this was the finding that expression (measured by real-
time PCR) of acvB was induced 18-fold by acid. In contrast, fsrR,  tcrA, 
tcsA, and rpoN were constitutively expressed with regards to pH. 
While we have shown that tcsA,  tcrA, fsrR and acvB affect induction 
of lipA at low pH, these genes are not essential for stress tolerance 
or symbiotic nitrogen fixation in association with Medicago sativa, M. 
murex, M. polymorpha or M.  truncatula. In contrast, rpoN was essential 
for S.  medicae symbiotic nitrogen fixation with these Medicago hosts 
demonstrating its role beyond acid response in Sinorhizobium medicae 
WSM419. 